
592 MONTHLY WEATIIER REVIEW. NOVEMBER, 1922 

THE ACCURACY OF FORECASTS.' 

By JEAN h~IaSC.4RT. 

[Abstracted from Cornptfs RcnLis (Paris Aw.1.) Oct. 16,1923, pp. 627-4329.] 

There are two clistiiict teiidencies in forecasting, one 
toward general, long-range forecast,s, and the other 
toward very specific, short-period fore~ast~s.~ The use 
for which the forecast is made largely det,ermines this 
tendency. The veri6cation of the forecast is always a 
troublesonie feature, for weather which may be favorable 
to one interest may be, disagreeable to another. To be 
verifiable, the forecast should be precisely worded, for 
in a general forecast some part of it is alinost certain to 
be verified. 

Robert H. Scot't, former head of the English Meteoro- 
logical Office, stnted that, a rerificat,ion of 70 per cent of 
the forecasts should be c.onsidered creditable. Sir Napier 
Shaw gives a figure of 56 er cent, for forecasts 36 hours 

claims of accuracy as high as SO to 95 per cent are made 
they must be either ut.terly fant.astic or based upon Yery 
general forecmt.s. 

Rouch found upon testing Kijppen's assertion made a 
long time ago that the weat.lier tends t,o preserve its 
character, and hence that. tlie weather of to-morrow will 
resemble the weather of t,o-clay, that of 100 forecasts, 
40 were good, 40 were fair, and 20 were bad. This is 
somewhat lower thaii ww claiiiied by Koppen for certain 
forecast.ing rules which were not made public. . One is 
left in doubt, therefore, as to what constitutes a satis- 
factory accuracy of verification. 

It has often been loosely stated that 011 the basis of 
chance one should be able t o  forecast with 50 per cent 
accuracy. The author has tried this out in three experi- 
ments, using very precise forecasts, as follows: 

(I) A person names a cert.ain date at  random, and a 
second person writes a forecast. This was done for a 
eriod covering more than six pears. The accuracy was 

found to vary with t,he season, but in the mean the veri- 
fication gave an accurac;v of 52.2 per cent. 
(3) Given a list of all the tlaps in the year, a forecast 

is written for each. The accuracy varied from 50 per 
cent in Dec.ember to GS.8 per cent in June. 

(3) Based upon the statistics of 7Omyears, a forecast of 
rain positively worded-rain or no rain-gave a verifica- 
tion of 45.6 per cent in December to GG.7 per cent in 
June, a mean for the year of 54.4 per cent. 

In  the above e s  eriments (1)  and (2) the forecaster 

It seems from these considerations that 60 per cent! is 
a reasonable lower limit for the satisfactory verification 
of forecasts upon the condition that the forecasts are 
very precise. 

The author concludes upon the basis of his experience 
that an accuracy of 80 per cent in regional forecasts for 
36 hours in advance is entirely to be hoped for. -4. L. M. 

in advance. This leads t R e author to conclude that if 

was familiar with t R e locality and its climate. 

_- - .. __ - - 
1 La proportlon des r6ussltes dam la prdvision do temps. 
2 The author iiii?lies that the tendency toward low-run@ forecasting is eharacteristie 

of work In the Vnite4 Ptates. onring to the a~icultrirsl and eeouomlc demands, and he 
dtes the weeklv forecast issueJ each Satur &. \Vhile it is true that this forecast has 
iniportant bearlne: upon activities in the fl+!s mentioned it must not tie fargotton that 
;he short-the forecast lor the USB of aviatlon and other interests is given even greater 
attention br Iomsters and students in the l?riited States. 

ON A WIDE-ANGLE LENS FOR CLOUD RECORDINO.' 

By \v. N. B O N D .  

[bhskacted from Philosophical Magazine, 6th series, No. 263, November, 1922.1 

The special feature of this lens is that its field of view 
embraces a complete hemisphere, so that if the lens is 
arranged to face vertically u ward all clouds visible may 
be recorded photograplicaly F on a single flat plate or 
film. The resultant photograph is circular, the clouds 
at  the zenith being reproduced at  the center of the circle 
and those' near the horizon appearing near the edge of 
the circle. The resultant image difiers from the tnie 
image by a very small amount.--,4. J. R. 

CONCERNING A METHOD FOR THE DETERMINATION OF 
PER 1 ODS. 

Hy E. ~ B E S S T X I X .  

Idbstracted lrom JlelPorologiachc Ztitsehri{t, Soptember, WZ?, py. 272-276.1 

In 1911 and 1913, W. Schmidt published papers re- 
lating to the determination of long periods in rneteoro- 
logical data to which t,he present nublior takes ex- 
ception. 

[For the reader's iiiformatic?~~. tlie following brief nb- 
stract, from the second paper mentioned above, gives the 
natnre of Schmidt's method: 

Given a series of vdues a,, a?, a,, . . . . we may write 
the differences of the individual values from the mean 
of t.he series, a, as 

a,-u = a', 
a, - a = a '2 

. . . .  
Adding these values, step by step, we obtain, 

6,  =a', 
h2 = b, + a.', 

Carrying the process further, we mag tnke the difference 
between individual values b,, b,, b,, . . . and t.heir mean 
6 ,  thus obtaining the values bpi, b'?, b'?, . . . just as a',, 
at2, a', . . . were obtained a.hove. Simila.rly, this will 
lead to the values 

. . . .  

e, = b', 
C, = C, + bI2 

Thus the various series b and e are closely related to the 
original da.ta, and constitute, respectively, first and 
second integrations of the original function. 

The original amplitude A when the integration em- 
braces n intervals becomes n.A/27r, and thus n is related 
to the amplitude of tohe curve representing the integral. 
If the operation is repeated, i. e., if the second integra- 
tion is performed, t.he amplitude becomes naA/4#. 
Thus the amplitude vanes directly as the square of the 

. . . .  

1 Cf. Fassig. 0. L., YO. WEATHER REV., 43274. * Nachweis v a  Pmoden langer Dauer. Nt. Zeit., 1911, pp. 401-407; fbid., 1918, 
pp.  asa-244. 
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number of intervals embraced. In  the integration 
described above the curve of the second integration is 
displaced above the original curve so that n mnsimum in 
Q implies a minimum m c.] 

The present author states this as follows: 
Given the so-called qunxi-periodic function 

which will be periodic if TI, T2, - . Tk are coniniensur- 
able; upon twice integrating this funcbion the equation 

is obtained, in which C, niitl C!, are constnnts of integra- 
tion. 

It appears that Schmidt did not take into sufficient 
account the significance of these coiistnnts of integration 
and introduced a fallacy in taking departures from the 
mean d u e  of the function. 

If 
2J =f  (t! 9 

t,he mean value of which is LU, t;he!i 

y1 = f ( t )  - x. 
Integrating once, we obtain, 

J; yl&= Fit) - Mt+ c:. 
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Instead of again integrating this function, we take the 
departures from the new mean M!,, the new function to 
be integmted becomes 

F’(t)- M t + C l -  M2=P(f . ) -  Mt- MI. 
Upon integrating, we obtain 

- M1C+ 6’. 
Because of the repeated taking of departures from the 

inesn, the quantity C1 is not effective in the second 
integration, while the mean M appears in a parabolic 
term. Thus, a function which is really not periqdic may 
be made to yield a second integral of parabolic form; 
this might be niistaken for a sme curve, and thus a 
period be found, which would have no reality. 

Several examples of the inefficacy of this form of 
investigation are given. First, given a certain function, 

y = sin loot. + sin 30°1, 
the sec.ond integral shows a 

espression 

eriod which is entirely 
different from that shomi by t- R e second integral of the 

= sin loot+ sin 30°t - 0.28, 
which is the function when subtracted from its mean. 

Again, taking the departures from the hundred-year 
mean of temperature at  Petemburg and constructing a 
second intaegrd curve’ by Schmidt’s method, a very 
long period is demonstrated, which obviously htts no 
esistcnce in the data themselves. 

The author concludes that only if it is known a priori 
that superimposed trigononietrical functions are involved 
is this method applicable.--C. L. M. 

RECENT ADDITIONS TO THE WEATHER BUREAU LIBRARY. 

C .  FITZHUGFI TALMAN, MetmrnlDgist in Charge of Lihray. 

The following have been selected from amon the titles 
of books recently received as representing t Y lose most 
likely to €)e useful to Weather Bureau offirid.. in their 
nieteorologicnl work and studies: 
American institute of mining and metallurgical engineers. 

Pyrometry. The pa ers and discumnn of a symposium on py- 
ronietr; . . . at its phicago meeting. Pept., 1419, in cotiperatinn 
with the National research council ant1 the National Imreau o f  
standards. New York. 3950. vi, 701 p. illus. 23) cm. 

k1 primer aiio de previsih del tienipo en Guadalajara. Reso- 
l uc ih  para esta c iudd  del prohlema del pronrjstico aemannrio. 
Guiuldajara. 1932. 7 p. 3s cm. 

Diaz Severo. 

Drosne, P. 
Le heau, le mauvrtis temps et In relativitb. Paris. 1933. f;S p. 

France. Ministbre des travaux publics. Aeronautique & transports 

Radiopmmes rnCtPorologiques 6mis par  le^ postea T. 14. F. rC- 
gionaux franyais. (En vigueur B dater du 1“ novemlm 1923.) 
[Paris.] 1922. 36 p. 31 cm. [hlnnifolded.l 

Little book on water aupply. C’amhridqe. 1922. xv. 1-14 p. 
illua. 333 cni. 

Alcune questioni di nomenclatura meteorologica (gelicidin, 
grapola, nevkchio, vetrone). Rnnia. 1923. 7 p. 34 cni. 
(Extr.: Atti dell’associazione italinna di serotecnica. v. I .  
1930-31.) 

L’opera della R. stazione aerologica principale di Vigna di Vslle 
durante la guerra. Roma. 1922. S p. 31) cm. (Extr.: Xtti 
dell’mciasione italkna di aerotecnica. v. 1. 1930-21.) 

illus. 18) cm. 

a€riens. 

Garnett, William. 

Giacomelli, R. 

McKay, Robert James. 
Recent progress in emoke abatement and fuel technolo,gy in 

England. Pitts1)uRh. 1922. v. 65 p. illus. 23 cm. (Mellon 
instit,ute of industrial research of the University of Pittsburgh. 
Smoke investigation. Bulletin no. 10.) 

M!chigpn agriculture. 3. Climate. By Dewey 1. Sedty .  
1,nnmy. 1.932. 16 p. illus. 53 cm. (Michigan agric. series 
no. 3.) 

I,os condiciones fisicas del Atlhntico sur enrre el Rio de In PlaLq 
v lm Ialns Ormias del Sur durante el verano. Buenos Airee. 
1923. 36 p. illus. 31) cm. [cf. p. ,599, this REVIEW.] 

Se?bgriagttagelwr i &,e . . . Bliddelvrerdier niaksima og mi- 
nima. Kristiania. 11940.1 Y. p. illus. plat,es. maps. 36) 
cm. (Tillzaphefte til rtapgang 34, 191s.) 

Okada, T. 
Cln the poamil)ilitv of forecasting the summer temperature and the 

:I proximate yield of rice crop for northern Ja an. 9 p. illus. 
ppat.e.- 263 cm. (Second pa er.’) (Repr.: Ifemoh imperial 
marineotiscrvstory. v. 1, no.17 [Cf. pp. 582-583, tliis ~Evrew.1 

Michi an Bureau of agricultural development. 

Mossman, Roberto C. 

Norway. Norske meteorolo iske institut. 

Pcppler, Albert. 
Die Rnclische Landeswettemarte Karlsruhc. Ihre Einrichtuwen 

und Arbeiten. Parlsruhe i. B. 1925. v. iOp. illua. plate. 
254 cni. 

Rouch, 5 

Stsrmer, Carl. 

Manuel tl’orknqraphie physique. Park. 1923. 239 p. illus. 
3 cni. 

Ides phbnomhnes d’aurore borbale et lea prohlthes qui s’y rat- 
tachent. [Helsinki. 1932.1 p. 57-76. illus. plrtes. 25 cm. 
(Extr.: C‘onph des mathhntiques h Helsigfors. 1923.) 
(Fir (‘on& dea mathCmaticiens Bcandinaves.) 

Asriciilturc of the u per peninsula. East Lansing. 1935. S3 p. 
illus. 33 cm. [kmate ,  p. 13 ffg.] (Michigan ryric. college. 
Agric. exper. sta. Special bulletin, no. 116.) 

Weston, J. W., & others. 


